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[57] ABSTRACT 

A liquid crystal display apparatus and a manufacturing 
method thereof is disclosed~ including a storage capacitor 
part being comprised of a lower storage electrode formed on 
the same base material as the above, ?rst and second 
insulation ?lms for isolating the lower storage electrode 
from a upper storage electrode. an upper storage electrode 
formed by patterning conductive material deposited on the 
second insulation ?lm, a third insulation film for isolating 
the upper storage electrode from the upper structure. and a 
pixel electrode at the upper side of the third insulation ?lm. 
thereby providing the required capacitance with the reduced 
area of the storage capacitance part so as to enhance the 
brightness of the liquid crystal display apparatus and 
improve image quality by increasing pixel numbers without 
the reduction of the brightness. 

5 Claims, 3 Drawing Sheets 
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LIQUID CRYSTAL DISPLAY APPARATUS 
HAVING AN OPAQUE CONDUCTIVE 
CAPACITOR ELECTRODE AND 

MANUFACTURING METHOD THEREOF 

BACKGROUND OF THE INVENTION 

The present invention relates to a liquid crystal display 
apparatus and a manufacturing method thereof. and more 
particularly to a liquid crystal display apparatus and a 
manufacturing method thereof for enhancing the aperture 
el?ciency by reducing the area of a storage capacitor. which 
is possible by increasing capacitance by using a black matrix 
in forming the storage capacitor. 

Generally. a thin ?lm transistor array is positioned in a 
thin ?lm transistor part 50 of a lower plate pixel of a liquid 
crystal display apparatus. As shown in the left of FIG. 1. the 
thin ?lm transistor part includes bulfer layer 2 deposited on 
insulation substrate such as glass or crystal. active layer 3 
patterned after semiconductive material being deposited 
upon buffer layer 2. ?rst insulation ?lm 4 being made by 
depositing insulation material upon active layer 3 in order to 
be used as a gate insulation ?lm. gate electrode 5 patterned 
after poly-crystalline silicon. metal or silicide having a 
doping agent being deposited upon ?rst insulating ?lm 4. 
second insulating ?lm 6 where insulating material is depos 
ited on the whole surface of the resultant product where gate 
electrode 5 is formed to insulate gate electrode 5. after 
activated by injecting n-type or p-type dopant with a mask 
of gate electrode 5. and data line 8 where a contact hole is 
formed by etching a part of second insulating ?lm 6 and ?rst 
insulating ?lm 4 in the upper side of active layer 3 such that 
active layer 3 is exposed and then conductive material is 
deposited so as to contact with active layer 3 through the 
contact hole. 
As shown in the right of FIG. 1. storage capacitor part 100 

includes bu?’er layer 2 deposited on insulation ?lm 1. ?rst 
insulation ?lm 4 being formed by depositing insulation 
material on buffer layer 2. storage electrode 5‘ being pat 
terned after poly-crystalline silicon. metal or silicide having 
a doping agent is deposited with gate electrode 5 of lower 
plate pixel unit 100 of ?rst insulation ?lm 4. second insu 
lation ?lm 6 formed by depositing again insulation material 
on storage electrode 5'. and pixel electrode 7 being patterned 
by depositing transparent conductive material on second 
insulation ?lm 6. 

However. the above liquid crystal display apparatus as 
shown in FIG. 2. when the thin ?lm transistor connected to 
the data line and the gate line is off. storage capacitance C,1 
should be increased beyond a partiwlar value to compensate 
the pixel voltage shifting effect in order to obtain an image 
of high quality by maintaining the voltage shifting of the 
pixel electrode below a particular value. In a conventional 
apparatus. the method of increasing the area of the storage 
capacitor part is employed. but in such a case. apermre 
e?iciency is reduced so that the image quality is deterio 
rated. 

SUMMARY OF THE INVENTION 

To solve the above problems. it is an object of the present 
invention to provide a liquid crystal display apparatus which 
can enhance image brightness and increase pixel numbers 
maintaining the image brightness beyond a particular value. 
by increasing a capacitance of the same storage capacitor 
area. 

It is another object of the present invention to provide a 
method for the elfective manufacture of the liquid crystal 
display apparatus. 

Accordingly. to achieve the above ?rst object. there is 
provide a liquid crystal display apparatus comprising: a thin 
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2 
?lm transistor part being comprised of a black matrix and a 
?rst insulation ?lm being layered in order on a base material, 
an active layer formed by patterning a semiconductor which 
is deposited on said ?rst insulation ?h'n. a second insulation 
?lm for isolating said active layer from a gate electrode. a 
gate electrode formed by patterning conductive material 
which is deposited on said second insulation ?lm. a third 
insulation ?lm for isolating said gate electrode from upper 
structtn'e. and a source/drain electrode being connected with 
said active layer through a etched part of said second and 
third insulation ?lms; and a storage capacitor part being 
comprised of a lower storage electrode formed on the same 
base material as the above. ?rst and second insulation ?lms 
for isolating said lower storage electrode from a upper 
storage electrode. an upper storage electrode formed by 
patterning conductive material deposited on said second 
insulation ?lm. a third insulation ?lm for isolating said upper 
storage electrode from the upper structure. and a pixel 
electrode at the upper side of said third insulation ?lm. 
To achieve the second object. there is provided a manu 

facturing method for a liquid crystal display comprising the 
steps of: forming a black matrix of a thin ?lm transistor part 
and a lower storage electrode of a storage capacitor part at 
the same time by depositing. on a base material. material 
which cuts off light and has conductivity; forming a ?rst 
insulation ?lm on said black matrix and said lower storage 
electrode; forming an active layer on the thin ?lm transistor 
part by depositing semiconductive material on said ?rst 
insulation ?lm and patterning the deposited surface; forming 
a second insulation ?lm on the whole surface of the resultant 
product after said active layer is formed; forming a gate 
electrode of the thin ?lm transistor part and an upper storage 
electrode by depositing conductive material on said second 
insulation ?lm and patterning the deposited surface, and 
then. forming a source/drain area by injecting a N-type or a 
P-type dopant for activation using the gate electrode as a 
mask; forming a third insulation ?lm on the whole of the 
resultant product after the gate electrode and the upper 
storage electrode are formed; forming a pixel electrode on 
the third insulation ?lm of the storage capacitor part; and 
forming a contact hole by selectively etching the second and 
third insulation ?lms to expose the active layer and the lower 
storage electrode. and connecting the lower storage elec 
trode with the pixel electrode by depositing conductive 
material on the whole surface of the resultant product and 
patterning the deposited surface and. at the same time. 
forming a source/drain electrode which connects the active 
layer through the contact hole. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present invention 
will become more apparent by describing in detail a pre 
fen-ed embodiment thereof with reference to the attached 
drawings in which: 

FIG. 1 is a cross-sectional view showing a conventional 
liquid crystal display apparatus; 

FIG. 2 is an equivalent circuit illustrating a conventional 
pixel unit; 

FIG. 3 is a cross-sectional view showing a liquid crystal 
display apparatus according to the present invention; 

FIG. 4 is an equivalent circuit illustrating a pixel unit 
according to the present invention; and 

FIGS. 5A to SE showing a production sequence by a 
manufacturing method of the liquid crystal display apparatus 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the liquid crystal display apparatus of the present 
invention as shown in FIG. 3. lower storage electrode 13‘ 
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and upper storage electrode 17' of storage capacitor part 100 
which is concurrently formed with black matrix 13 of thin 
?lm transistor part 50 as material for cutting o?’ light and 
being conductive. are connected in parallel as shown in FIG. 
4. so that the total capacitance increases with the same 
manufacture area as a conventional one. 

At this time. if the thickness t1 of the insulation ?lm 
between upper storage electrode 17' and pixel electrode 19 
and the thickness t2 of the insulation ?lm between lower 
storage electrode 13' and upper storage electrode 17'. are 
identical. capacitance Cs(A) of a conventional constitution 
and the total capacitance Cs(B) are Cs(A)=Cs1 (Cs 1=A(eoe1) 
/t,: A is an area of storage capacitor part. e0 is a dielectric 
factor. and el is a dielectric constant) and Cs(I3)=Cs.+Cs2 
(Csz=A(e0e1)/t2). so as to be the double of conventional 
capacitance Cs(a). 
The manufacturing method of the liquid crystal display 

apparatus equipped with the upper and lower storage elec 
trodes is shown in FIGS. 5A to SE. 

First. in FIG. 5A. bulfer layer 12 is formed on transparent 
substrate 11 such as glass or crystal. Then. material for 
cutting off light such as metal or silicide is deposited with a 
predetermined thickness on buffer layer 12.. and patterned 
Thus. black matrix 13 is formed in the thin ?lm transistor 
part and at the same time. lower storage electrode 13' is 
formed in storage capacitor part. 

In FIG. 5B. ?rst insulation ?lm 14 is formed by depositing 
substrate insulation material with a predetermined thickness 
on the whole surface of a structure where lower storage 
electrode 13‘ is formed. Active layer 15 is formed by 
depositing serniconductive material with a predetermined 
thickness on ?rst insulation ?lm 14 and then etching the 
deposited surface so that the semiconductive material is left 
only on the thin ?lmtransistor part. Here. ?rst insulation ?lm 
14 must be excessively etched to increase capacitance by 
reducing the thickness of ?rst insulation ?lnL 

In FIG. 5C. second insulation ?lm 16 is formed by 
depositing insulation material on the whole surface of the 
resultant product forming active layer 15. To form gate 
electrode 17 and upper storage electrode 17‘ by depositing 
poly-crystalline silicon. metal. silicide having a doping 
agent or amorphous silicon having a doping agent with a 
predetermined thickness on second insulation ?lm 16 and 
patterning the deposited surface. Then. by using gate elec 
trode 17 as a mask. N-type or P-type dopant is injected so 
as to form a source. During the above patterning process. 
second insulation ?lm 16 is excessively etched in order to 
diminish the thickness of the insulation ?lm as in FIG. 5B. 

In FIG. 5D. after gate electrode 17 and upper storage 
electrode 17' are formed. third insulation ?lm 18 for isolat 
ing gate electrode 17 and upper storage electrode 17' from 
the upper structure. is formed by depositing insulation 
material on the resultant product. Then. pixel electrode 19 is 
formed by depositing transparent conductive material on 
third insulation ?lm 18 of the storage capacitor part and 
patterning the deposited surface. 

In FIG. 5B. after pixel electrode is formed. a contact hole 
is formed by selectively etching second and third insulation 
?lms 16 and 18 and exposing active layer 15 and lower 
storage electrode 13'. Then. lower storage electrode 13' and 
pixel electrode are connected by depositing conductive 
material. such as aluminium. on the whole surface of the 
resultant product and patterning the deposited surface. At the 
same time. sourcddrain electrode 20 is formed. which 
contacts active layer 15 through the contact hole. 
As described above. the present invention can provide the 

required capacitance with the reduced area of the storage 
capacitance part. thereby enhancing the brightness of the 
liquid crystal display apparatus and improving image quality 
by increasing pixel numbers without the reduction of the 
brightness. 
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What is claimed is: 
l. A liquid crystal display apparatus comprising: 
a thin ?lm transistor part. being comprised of a black 

matrix and a ?rst insulation ?lm being layered in order 
on a base material. an active layer formed by patterning 
a semiconductor which is deposited on said ?rst insu 
lation film. a second insulation ?lm for isolating said 
active layer from a gate electrode. a gate electrode 
formed by patterning conductive material which is 
deposited on said second insulation ?lm. a third insu 
lation ?lm for isolating said gate electrode from upper 
structure. and a source/drain electrode being connected 
with said active layer through a etched part of said 
second and third insulation ?lms; 

a storage capacitor part. being comprised of a lower 
storage electrode formed on the same base material as 
the above. ?rst and second insulation ?lms for isolating 
said lower storage electrode from a upper storage 
electrode. an upper storage electrode formed by pat 
tm'ning conductive material deposited on said second 
insulation ?lm. a third insulation ?lm for isolating said 
upper storage electrode from the pixel electrode. 
wherein said pixel electrode is at the upper side of said 
third insulating ?lm. 

2. A liquid crystal display apparatus described in claim 1. 
wherein a transparent substrate is used for said base mate 
rial. 

3. A manufacturing method for a liquid crystal display 
comprising the steps of: 

forming a black matrix of a thin ?lm transistor part and a 
lower storage electrode of a storage capacitor part at the 
same time by depositing. on a base material. material 
which cuts oil’ light and has conductivity; 

forming a ?rst insula?on ?lm on said black matrix and 
said lower storage electrode; 

forming an active layer on the thin ?lm n'ansistor part by 
depositing semiconductive material on said ?rst insu 
lation ?lm and patterning the deposited surface; 

forming a second insulation ?lm on the whole surface of 
the resultant product after said active layer is formed; 

forming a gate electrode of the thin ?lm transistor part and 
an upper storage elecnode by depositing conductive 
material on said second insulation ?lm and patterning 
the deposited surface. and then. forming a source/drain 
area by injecting a N-type or a P-type dopant for 
activation using the gate electrode as a mask; 

forming a third insulation ?lm on the whole of the 
resultant product after the gate electrode and the upper 
storage electrode are formed; 

forming a pixel electrode on the third insulation ?lm of 
the storage capacitor part; and 

forming a contact hole by selectively etching the second 
and third insulation ?lms to expose the active layer and 
the lower storage electrode. and connecting the lower 
storage electrode with the pixel electrode by depositing 
conductive material on the whole surface of the result— 
ant product and patterning the deposited surface and. at 
the same time. forming a source/drain electrode which 
connects the active layer through the contact hole. 

4. A manufacturing method for a liquid crystal display 
described in claim 3. wherein a step of etching the upper area 
of the ?rst insulation ?lm is included in said step of forming 
the active layer. 

5. A manufacturing method for a liquid crystal display 
described in claim 3. whm'ein a step of etching the upper area 
of the second insulation ?lm is included in said step of 
forming the gate electrode and the upper storage electrode. 

* * * * * 


